and left pleural effusion ( Figure 1B) . He was admitted as an emergency with the suspicion of acute pericarditis. After admission, his general condition and left ventricular ejection fraction (LVEF) rapidly deteriorated and administration of dopamine was started because of cardiogenic shock. The next day he was transferred to our hospital for treatment of fulminant myo/pericarditis of unknown etiology.
On admission, his systolic blood pressure was 80 mmHg and heart rate was 130 beats/min with paradoxical pulse. A third heart sound was audible and his jugular vein was distended. Hematological and serological examinations ( Table 1) showed marked increases in the total white blood cell count (22,900/ μl) and eosinophil count (1,053/ μl). Creactive protein was also elevated (4.0 mg/dl), as was eosin- ophilic cationic protein (ECP: 54.9 ng/ml; normal range: <14.7 ng/ml). Immunological examination on the first day of admission revealed positive antibody titers for Coxsackie virus A16, Coxsackie virus B4, parainfluenza 3, herpes simplex and echo 12 were positive, and negative titers for adenovirus, mumps, Coxsackie virus, echovirus (except for type 12), herpes simplex, parainfluenza, and RS virus. However, there was no significant change in the antibody titers in the tests performed in the chronic phase, which ruled out the active phase of viral infection ( Table 2) . Echocardiography showed severe hypokinesis of the left ventricular wall motion (LVEF: 23.8%), with thickening of the left ventricle and a large amount of pericardial effusion (Figure 2A) . A diagnosis of fulminant myocarditis with cardiogenic shock was made. An intra-aortic balloon pump (IABP) and percutaneous cardiopulmonary support (PCPS) were immediately inserted and cardiac catheterization was then performed to decide the course of treatment.
Coronary angiography revealed no stenotic lesions. Right heart catheterization showed a pulmonary artery systolic pressure of 51 mmHg, pulmonary artery wedge pressure of 20 mmHg, and right atrial pressure 18 mmHg. Right ventricular endomyocardial biopsy was performed and histopathology revealed extensive interstitial edema with diffuse inflammatory interstitial infiltrate and myocardial necrosis. The infiltrating cells were eosinophils that had partially degranulated. These findings were compatible with acute eosinophilic myocarditis (Figure 3) .
We started intravenous methylprednisolone at 500 mg/day for 3 days, followed by oral administration of prednisolone at 50 mg/day. After starting corticosteroid therapy, his ventricular function dramatically improved and the eosinophil count decreased promptly and normalized. On day 6 (day 1 is date of admission), the IABP and PCPS were removed (Figure 4 ) and prednisolone was tapered over a period of 8 weeks.
The patient has been doing well without any cardiac events since discharge and echocardiographic findings have remained normal during follow-up of 6 months ( Figure 2B) .
Anti-IgG to T. canis was detected in his serum by a commercial multiple-dot ELISA kit (SRL, Tokyo, Japan), although we could not find evidence of the parasites in the myocardial biopsy. Therefore, we performed further examination at the Department of Parasitology, Miyazaki Medical University, Miyazaki, Japan. Binding of patient serum to parasite antigens was tested using ELISA. Briefly, wells of microtiter plates were coated with 10 μg/ml of T. canis larval excretory-secretory antigen, and incubated with diluted samples (1:900-1:2,700). Binding of antibodies to T. canis antigen was detected with horse-radish peroxidase-conjugated anti human IgG and optical densities were read with a microplate reader (BioRAD). The patient had eaten raw deer meat 1 week before admission, so the final diagnosis was fulminant eosinophilic myocarditis caused by a hypersensitivity reaction to VLM after T. canis infection. We got the result 4 months after he had been discharged and prescribed albendazole (600 mg/day), which was continued for 4 weeks without any adverse effect.
Discussion
Acute fulminant eosinophilic myocarditis is a rare disorder of unknown etiology, frequently resulting in cardiogenic shock and a fatal clinical course. Predisposing factors include viral infection, history of allergic diathesis, and initiation of new medications. 6 It has been suggested 7 that there are 3 clinical stages of eosinophilic myocarditis: acute necrotizing phase, thrombotic phase and endomyocardial fibrosis phase. Loffler's endomyocarditis is considered to correspond to the second stage of eosinophilic endomyocardial disease. The third stage probably corresponds to restrictive myocarditis. Differential diagnoses include other types of myocarditis, Churg-Strauss syndrome, hypersensitivity reaction, malignant diseases, parasitic infection or hypereosinophilic syndrome. Eosinophilic myocarditis associated with hypereosinophilic syndrome is usually less acute and less severe than acute fulminant necrotizing eosinophilic myocarditis. 8 In the present case, the pathological findings were compatible with fulminant necrotizing eosinophilic myocarditis.
Because the symptoms of the patient appeared after eating raw deer meat and because the antibody titer against T. canis was high, we made a final diagnosis of eosinophilic myocarditis associated with VLM because of T. canis infection. T. canis, the common dog roundworm, is 1 of the causative agents of VLM. When embryonated eggs of T. canis from contaminated meat reach the human gastrointestinal tract, they hatch and enter the portal system, reaching the liver. Some larvae then migrate to the lungs and heart through the systemic circulation. 9, 10 A previous case of myocarditis associated with VLM has been reported. 11 and another in Japan, 12 so the present case is a very rare occurrence. Although the Myocarditis Treatment Trial found no statistical advantage of corticosteroid treatment in biopsy-proven myocarditis (Dallas Criteria), 2 it has been suggested that eosinophilic heart disease may be a subset with greater responsiveness 1 to corticosteroids. However, acute fulminant eosinophilic myocarditis is usually fatal and antemortem diagnosis is difficult. Corticosteroid therapy in the early stage can have favorable effect if early diagnosis by endomyocardial biopsy is made. In the present case, endomyocardial biopsy in the acute phase was helpful for diagnosis and therapeutic decision-making. Necrotizing eosinophilic myocarditis associated with VLM is very rare, but it should be taken into consideration.
Albendazole is a benzimidazole anthelmintic and is used as treatment for various parasitic infections. The mechanism of its anthelmintic action is inhibition of tubulin polymerization and microtubule-dependent glucose uptake inhibition. It has been reported that the incidence of adverse effects of albendazole is 23% and that the main adverse effect is liver injury (16%). 13 We were able to continue albendazole treatment of the present patient for 4 weeks without any adverse effects. Prompt anthelmintic treatment for parasite infection is recommended in eosinophilic myocarditis associated with VLM, so we should have administered albendazole earlier in the clinical course.
The patient was thought to be complicated by cardiac tamponade on admission, so PCPS was immediately inserted because of rapid worsening of left ventricular contraction and cardiogenic shock. The patient became hemodynamically stable with the PCPS and pericardial effusion decreased dramatically after starting corticosteroid therapy, so we did not perform pericardiocentesis on admission, which we probably should have done.
